Interferon-induced antiviral Mx1 GTPase is associated with components of the SUMO-1 system and promyelocytic leukemia protein nuclear bodies.
Mx proteins are interferon-induced large GTPases, some of which have antiviral activity against a variety of viruses. The murine Mx1 protein accumulates in the nucleus of interferon-treated cells and is active against members of the Orthomyxoviridae family, such as the influenza viruses and Thogoto virus. The mechanism by which Mx1 exerts its antiviral action is still unclear, but an involvement of undefined nuclear factors has been postulated. Using the yeast two-hybrid system, we identified cellular proteins that interact with Mx1 protein. The Mx1 interactors were mainly nuclear proteins. They included Sp100, Daxx, and Bloom's syndrome protein (BLM), all of which are known to localize to specific subnuclear domains called promyelocytic leukemia protein nuclear bodies (PML NBs). In addition, components of the SUMO-1 protein modification system were identified as Mx1-interacting proteins, namely the small ubiquitin-like modifier SUMO-1 and SAE2, which represents subunit 2 of the SUMO-1 activating enzyme. Analysis of the subcellular localization of Mx1 and some of these interacting proteins by confocal microscopy revealed a close spatial association of Mx1 with PML NBs. This suggests a role of PML NBs and SUMO-1 in the antiviral action of Mx1 and may allow us to discover novel functions of this large GTPase.